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Preface
This issue contains papers that were originally presented at the Third Interna-
tional Workshop on the Practical Application of Stochastic Modelling (PASM), held
at the Universitat de les Illes Balears, Palma de Mallorca, in September 2008. The
workshop was collocated with the 5th European Performance Engineering Work-
shop.
PASM follows in a long tradition of the application of stochastic modelling to
real-world problems. Such models have led to signiﬁcant advances in modelling
theory, as well as insights into the speciﬁc problem areas concerned. Coming from a
computer science background, PASM is particularly concerned with applications of
speciﬁcation and analysis techniques and tools developed for computer science, as
well as computing and communications applications. In particular, the aim of PASM
is to give a forum for which applies current well-developed formalisms (stochastic
Petri nets, stochastic process algebras, layered queueing networks, etc) to real-world
case-studies.
The papers in the issue cover a broad range of research in the area of applied
stochastic modelling and involve both applications and the theory to enable prac-
tical application of modelling techniques. These studies are not only of traditional
computing applications, but also from inter-disciplinary collaborations in biological
systems. The link to biology is particularly relevant at this time as we experience a
convergence of methods and cross-fertilisation of ideas between previously distinct
communities. Successful contributions have demonstrated some novel theoretic ad-
vance to model their system or will have been diligent in constructing a detailed
and realistic stochastic or probabilistic model and carried the modelling through to
the analysis phase. This results in a collection of papers which could be used as
outstanding examples of modelling practise in the ﬁeld of stochastic modelling and
exhibit all phases of the modelling life-cycle.
Harrison and Zertal present work in modelling aspects of RAID storage systems.
This paper formed the keynote presentation by Peter Harrison at PASM 2008. The
work focuses on modelling the bus communication in RAID, an area which has
previously not been successfully modelled. The approach is based around an M/G/1
queueing model and results are presented for diﬀerent RAID conﬁgurations.
Ciocchetta et al present a genetic network model speciﬁed in the Bio-PEPA pro-
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cess algebra. They use this model as a case study for a hybrid analysis approach
combining stochastic simulation (a method originally developed for biological ap-
plications) and model checking (generally used in computer science). The example
model has an inﬁnite state space, which is not directly analysable using model check-
ing. Instead the authors use stochastic simulation to estimate reasonable bounds
for population size, thus creating a ﬁnite model which can be analysed using model
checking in the PRISM tool.
A diﬀerent bio-chemical system is studied by Ballarini et al, who also employ a
combination of model checking and stochastic simulation. The authors develop a
Markovian model of the Cdk/CycB-Cdh1/APC module of the cell cycle of budding
yeast. They further specify properties of this model using temporal logic and analyse
it using the PRISM tool. In addition the authors specify their model using the BlenX
modelling language and use the Beta Workbench to generate stochastic simulations.
This approach facilitates the analysis of the irreversibility of the Start transition of
the cell cycle, showing that weakening the positive feedback loop degrades this
irreversibility.
Garelli and Gribaudo use coloured Petri nets to model the ARchitecture for In-
teractive Arts (ARIA), an adaptive media processing workﬂow. The methodology
is semi-automated and could be built into the ARIA tool support to facilitate per-
formance prediction. The authors explore the eﬀectiveness of this approach through
a face recognition example. Numerical results are derived from a simulation of the
coloured Petri Net and these are compared with results derived from measuring
the ARIA system. The results show good agreement with mean end to end delay,
but are less accurate against correct identiﬁcation metrics. This variation can be
explained in part by the small population size under consideration in this study.
Dingle and Knottenbelt also employ coloured Petri nets in their approach to
tracking tokens around a net. This “tagging” of tokens facilitates the analysis of
models for customer-centric queries expressed in terms of Performance Trees. This
combination results in an intuitive and eﬃcient mechanism for numerically deriving
response time distributions, for example. The approach has been implemented in
the open source PIPE Petri net tool and its use is demonstrated by an example of
tracking patients through a hospital Accident and Emergency department.
Gilly et al have developed a benchmarking tool for analysing WWW applica-
tions. The tool generates workload based on probability distributions, an approach
which is motivated by the observation that Internet traﬃc can be characterised
as heavy-tailed. The workload can be characterised according to the number of
objects per page, the ﬁle size of the objects and the inter-arrival time of HTTP
requests. These features can be described uniform, exponential, hyper-exponential,
Pareto and log-normal distributions. This approach leads to an extremely ﬂexible
workload generation that can be tailored to a wide variety of diﬀerent operational
scenarios.
Osman et al use queueing theory to model database designs. The resulting mod-
els abstract away some of the detailed levels of database system design, concentrat-
ing on tables and transactions. However this still captures suﬃcient information
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to accurately depict its performance. The approach is demonstrated through an
investigation of the TPC-C benchmark, showing bottlenecks and response times.
Czacho´rski et al study the sliding window Call Admission Control (CAC) algo-
rithm using a diﬀusion approximation model of a G/G/N/N queueing system. Such
a system has as many servers as customers, hence there is no waiting time other
than the service period. In the sliding window example, this relates to the commu-
nication system as observed at the sender, with the intermediate nodes (where there
is queueing) not represented explicitly. The diﬀusion approximation is non-trivial
to derive, but powerful in its applicability. The advantage of the diﬀusion approach
is that it naturally facilitates the derivation of transient measures of interest, for
instance channel occupancy in the CAC example.
Kloul proposes an approach to translate UML 2.0 models into PEPA net models
to model performance and mobility. The approach is explored through the example
of a software retrieval service. PEPA nets are a hybrid formalism based on Petri nets
and process algebra, where tokens are PEPA components and places are possible
synchronisations. The principal UML 2.0 notation used is the Interaction Overview
Diagram (IOD), whose structure gives the high-level net structure of the PEPA net
and the IOD nodes are translated into PEPA components.
Brenner et al present a model of the Grid 5000, an experimental Grid research
platform distributed across 9 sites in France (Bordeaux, Grenoble, Lille, Lyon,
Nancy, Orsay, Rennes, Sophia-Antipolis, and Toulouse). An exact model is speci-
ﬁed using the Stochastic Activity Net (SAN) formalism. This model suﬀers from
the well-known state space explosion problem, which arises with the parallel combi-
nation of many components. The problem is tackled by combining the components
which represent the geographical sites into four logical groups, or secure sites. This
reduces the overall number of components and hence the state space becomes more
manageable, although still nine million states. This reduced model is then analysed
to derive point availability through time over three conﬁgurations of the Grid.
This is certainly a varied and interesting set of papers, and we are indebted to
the authors for their dedication and for choosing to present their work at PASM
2008. We are very grateful to Carlos Juiz and his colleagues at the Universitat de
les Illes Balears for managing the practical arrangements for PASM. We would also
like to thank Elsevier and the editor of ENTCS for once again supporting PASM
and for providing such excellent resources for producing the manuscripts.
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